Ischemic preconditioning with a ketogenic diet improves brain ischemic tolerance through increased extracellular adenosine levels and hypoxia-inducible factors.
Ischemic tolerance reduces brain damage and neurological dysfunction after brain ischemia. A ketogenic diet (KD) has disease-modifying effects in several neurodegenerative disorders. In this study, we fed mice with a KD for three weeks and performed reversible middle cerebral artery occlusion (MCAO) in the animals. KD-fed mice had a significantly reduced infarct volume, increased regional cerebral blood flow (rCBF) and extracellular adenosine levels in both the ischemic and the reperfusion phases. In vitro and in vivo experiments revealed that the KD-induced neuroprotection was mediated through the adenosine A1 receptor. The KD increased Akt and ERK1/2 phosphorylation via A1R activation. Besides, the KD also upregulated robustly HIF-1α/HIF-2α and HIF regulated genes, such as VEGF and EPO. A three-week preconditioning period with a KD improved ischemic tolerance in mice with MCAO. The underlying mechanisms might include elevated extracellular adenosine levels, and increased Akt and ERK1/2 phosphorylation via A1 adenosine receptor activation, together with upregulated HIFs and HIF-regulated genes.